The subject matter of the study is the integration and management of information resources of distributed computing corporate systems within the common information space. The goal of the study is to develop scientifically based models for supporting intelligent technologies for the integration and management of information resources of distributed computing systems. In accordance with the goal of the study, the article deals with the following tasks: to develop a formal-logical model of the information space, to study and formalize agent-oriented tasks, to select the model of a software agent, to substantiate the information technology aimed at effective information management in corporate systems. The following results were obtained: a formal model of the information space of a corporate information system was developed; the role and place of a user of the information system resources were determined; the concept of the task and the flow of user tasks in the information space were considered and formalized; the definition of a software agent, multi-agent space and a multi-agent space management system were suggested; the model of the frame structure of knowledge representation modified by the authors is proposed as a logical model of a software agent. Conclusions. The analysis of domestic and foreign sources showed that the study in the field of integration of information resources of distributed systems and building a unified information space does not fully meet the modern requirements of users and developers of application software. Existing solutions based on integration technologies do not allow heterogeneous information structures to be actually integrated. Basing on the study of the main business processes in information systems "user -information environment", a model of information multi-agent space of a computer system was developed and investigated. The main components of a multi-agent system were identified and basic entities were formally defined as a software agent and a multi-agent space. The agent-oriented approach to solving managerial problems and integrating information resources of distributed computing systems was formulated and substantiated.
Introduction
The modern level of social development has determined the information technology industry as a strategic direction where huge intellectual and financial resources are concentrated. Information and information management tools -software products of various functional purposes -acquired the status of information resources [1] . Information management, like other areas of computer science, is undergoing radical changes in a number of its aspects: in storage and access models, in the scale of designed systems, as well as in basic information technologies. A number of studies deal with the study of issues related to the modern presentation of information, information resources and information technologies. [2] [3] [4] [5] [6] . And nowadays the concept of information management is more and more extending to such an area as the information space. [7] .
The information space includes everything that is connected with the storage and purposeful processing of information. Information resources and means of their processing (databases, files, protocols, classifiers, document standards, computers, network equipment, telecommunication facilities, etc.) lie on the basis of the information space. The information space is structured through information systems -interrelated sets of methods and means of collecting, accumulating and storing, searching and analyzing, distributing and presenting information [8] . Information resources are concentrated within information systems (IS).
Combining resources on the basis of the information and communication interaction of information systems brings them to the level of corporate information resources that are called Common Information Space (CIS). The CIS of a region, corporation, enterprise can be implemented by creating and maintaining the standard for the interaction between both information systems and individual applications.
The problem analysis and the review of the existing methods of solving the set task
At the present stage of development of computeroriented methods and information management tools, the issues of building the common information space are of primary importance. Over the past ten years, computer technologies have gone far beyond local application and the worldwide computer network Internet has opened up new functionalities for users. At the same time, the integration level of information systems, namely the study and development of methods for constructing the information space, does not fully meet the requirements of users at the present stage. The amount of stored and processed information continues increasing, which emphasizes the necessity to move some processing functions of heterogeneous information to intelligent systems. Such systems should independently obtain information, process it autonomously, make decisions about its further promotion within the information space [9] . Initially, decision-making systems dealt with similar issues. These systems were developed in two directions.
The first one involves developing intelligent systems for analyzing the flow of information, identifying dependencies in this stream, compiling data. Such a system provides a user with information that has been analyzed and processed. The received information is usually accumulated in databases, databanks and, if necessary, one can get access to its resources for more thorough studying. 
(6)
The second direction involves applying artificial intelligence methods. Such a system analyzes the situation and then gives its recommendations on it. If necessary, a user can learn the results and make own decision. However, the user of an information or information management system needs the system to be able to affect the processes of processing and managing information within the information space autonomously.
The study is aimed at creating intelligent systems for integrating and managing information resources of distributed computing systems. Integration is considered as the management of heterogeneous information based on an intelligent intermediary system, which enables access to multi-format information contained in the developed structures -data files and databases. An intelligent system based on software agent technology can be used as an intermediary system. Studies in the field of agent-oriented technologies as an integral part of the tasks of distributed artificial intelligence, modern advances in the field of computer systems made it possible to identify this area as an independent rapidly developing field of research and applications [10] .
The problems of intelligent agents and multi-agent systems have been formulated on the basis of studies in the sphere of the distributed artificial intelligence. Agent technologies can be applied to workflow management [11] , network management, information retrieval, ecommerce, education [12] , digital libraries and to a variety of other applications [13] .
The development of a formal-logical model of the information space
The computing environment of a modern corporation, institution, office, as a rule, is a server, network equipment, local computers, office equipment for various purposes, applied, system and special software. All computing system resources -from user files, database structures, application programs to system components -are stored in files and files are stored in named directories. Such a technology of a computing system organization is conceptual and depend neither on the class of tasks solved by a user nor on the type of interaction between a server and a local computer. Thus, the computing environment is an invariant component of any information system and creates the information space [14] .
The information space can be represented as an abstract algebraic system:
where О is the objects of the information space; S is the interrelations among О objects;  is object manipulation operations in E environment. The components of a modern computing system can be the model objects (1), these are files of all types, directories, logical and physical disks, personal computers The pattern of the interaction user -information space is presented in fig.1 .
The model of the user interaction with the information space can be presented as follows 
where j is the ordinal number of the task of the n-th user. Let us detail the meaning of constraints (3) (4) . The effect of restriction (3) is as follows. While working with the information system, a user has a plan of sequential or parallel operations (actions), for example, to copy (4) is the following − the result of the previous task is an indispensable condition for starting the next task or tasks. A feature of the task flow technology lies in the fact that tasks can form both a sequential and an arbitrary sequential-parallel process for solving them. The main condition for grouping tasks into a stream is to coordinate adjacent tasks on input/output, while at intermediate stages, a task (in the general case) can be understood as a user action that does not require tools to support the computer system [15] . Let us consider a special case of the task flow, when to solve each task nk z , there is an instrumental software package or software module k mM  , where М is a set of software modules that implement a set of tasks Z . In addition, the conditions for the coordination of tasks in a flow should be met. The first condition is the logical completion of the previous task and the beginning of the next one.
The second condition is the condition for data coordination at the intermediate stages of the solution: 
The development and study of a software agent model on the frame basis
For the considered class of tasks, where the user is an "active element" to initialize their implementation and the data formats at the intermediate stages of the coordination coincide or the sequence of their solutions is strictly defined, the task of autonomous task (task flow) management can be formulated and solved basing on the technology of software agents.
Let us introduce the basic definitions.
Definition 1.
A software agent is an application that operates in the computer environment on the basis of the conditionaction model and is used to perform the tasks of a user information support autonomously.
Definition 2.
A multi-agent space is an information space of a computer system where software agents, which are either autonomous or coordinated by a multi-agent space control system (MASCS), operates for the purposes of a user.
Definition 3.
A multi-agent space control system is a manager that designs, develops, implements, monitors and analyzes the operation of a system based on the technology of software agents.
Definition 4. The technology of software agents is the principle of managing information resources of a distributed computing environment based on autonomous software applications (software agents).
For the formal definition of the concept of a multiagent space, let us consider the model of the information space (1) and the model of the multi-agent space can be represented as:
,,
In this case, a set of objects of the information space can be represented as Let us consider a software agent as an abstract algebraic system. In this case, the concept of a software agent should involve a universal language for describing data and means of manipulating the entire range of types of information system data, from text files to database files. Such a hierarchical approach to building a software agent model is not rational for the following reasons. The basic file types and their structure (*.txt, *.xls and so on) have been developed, as a rule, for specialized software systems, thus *.doc files -for the text editor WORD, *.dbf files -for database control systems. In very rare exceptions these applications are closed algebraic systems.
Recently, the attention of researchers has been focused on the development of the concept of data type, taking into account the principle of hierarchical construction, without relating to initial or terminal algebras. The hierarchical data type is constructed on the basis of one or several primitive types (which, in turn, can be hierarchical) that are included in the original data type system. Each primitive type can be analyzed and implemented separately; the information about the types that can be constructed with it will not be used. On the other hand, the newly created type can be considered as a "black box", whose behaviour is evaluated in terms of primitive types.
Basing on the above, the concept of a software agent model as an algebraic system consisting of disjoint closed subsystems should be considered.
Statement. In the algebraic system (5) is a frame. To implement the technology of interaction between a software agent and objects of the computer environment, the frame structure can be used as a model of a software agent. A software agent model can be represented by a frame. In the general case, such a model can be written as: 
where FR is the frame name; pair <Ri,Ci> is the i-th frame slot; Ri, is the slot name, Ci is the slot value. Based on the frame (6), the model of the software agent can be implemented in terms of <objects>, <conditions>, <actions>, <priority>. The frame acts as a universal framework or a standard shell, into which functional modules-slots can be added to solve specific problems of information resources administration. Each slot can be formed from four attributes of basic types and perform the required operations with data. The slot in the model (6) is a logical structure for implementing specific tasks for a frame -a software agent.
Slots from the frame can be removed, add, change the functionality of the slot-task. However, the classic representation of a slot as a structure <name>, <meaning> cannot fully represent the requirements of the conceptual model of a software agent. Let us modify the slot structure and transform it as:
where U is a set of attribute names, D is a set of domains, dom is the display UD  ,  is a set that determines initial conditions and signs of actions in the task structure,  is a set of operations, and   In accordance with the basic requirements for the properties of software agents -the autonomy of operation and the ability to perform meaningful actions, let us consider an approach to building the model of the software agent behaviour basing on the concept "frameslot" [16] .
A slot in the mathematical model (7) can be represented as a logical model when the values of the attributes of the set при значениях атрибутов множества U are equal to
Taking into consideration (8) , the slot logical model can be considered as a 2D object, whose structure is shown in fig. 2 .
Fig. 2. 2D slot model

Example
The behaviour of a reflective software agent refers to the primitive type of behaviour of the "condition-action" type. When the condition specified by the [CON] attribute format is met, the action determined by the [ACT] specification is performed. The result of the task is reflected in the only tuple state, the sign of the execution is 1 if the action is completed successfully and 0 if the action is not completed successfully, and is stored in the value of the [STA] attribute. If a condition is specified for repeated actions, the result of the last execution will be displayed in the slot tuple state. The task for a reflective software agent is to copy an Itog.txt file, which is in C\PR directory, to C\ARXIV directory at 18.00 every day. When analyzing the actions of a reflective software agent, one can only judge whether the last operation to copy the file was correctly performed at 18.00.
Conclusions
The analysis of domestic and foreign sources showed that the study in the field of integration of information resources of distributed systems and the construction of the common information space do not fully meet the modern requirements of users and developers of application software. Existing solutions based on integration technologies do not allow heterogeneous information structures to be actually integrated. Basing on the study of main business processes in information systems "user -information environment", the model of the information multi-agent space of a ISSN 2522-9818 (print) Сучасний стан наукових досліджень та технологій в промисловості. 2018. № 4 (6) ISSN 2524-2296 (online) computer system was developed and investigated.
The main components of a multi-agent system were identified and basic entities were formally defined as a program agent and a multi-agent space. The agentoriented approach for solving management problems and integrating information resources of distributed computing systems and databases was formulated and substantiated.
